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HYALURONIDASE-METHYLENE BLUE STAINING OF NERVE
FIBERS ABOUT THE HUMAN AXILLARY APOCRINE
SWEAT GLAND*
MILTON M. CAHN, M.D. AND WALTER B. SHELLEY, M.D., PH.D.
Although pharmacologic study has suggested an autonomic innervation for
the human axillary apocrine sweat gland (1), we have been unable to find any
illustration of actual nerve fibers supplying this gland (2). Recently an advance
in neurohistologic technic, the use of hyaluronidase-methylene blue vital stain-
ing (3, 4), prompted us to explore histologically the innervation of the apocrine
gland.
METHOD
Serial sections from eighteen biopsy specimens taken from the normal axillae
of male subjects were studied. Thirteen specimens were stained by the new
methylene blue technic and the remaining five were stained with a conventional
silver stain.
Vital staining of the nerves was achieved in the following way. The area
selected was infiltrated with 1 ml. of normal saline solution containing 150
turbidity units of hyaluronidase (Wydase®, Wyeth and Company). Fifteen
minutes later another milliliter of a 0.02 % solution of methylene blue in normal
saline was injected into the same site. The biopsy specimen was secured forty-
five minutes after the initial injection. Local procaine anesthesia was employed.
The specimen was placed immediately in 6 % ammonium molybdate in 0.9 %
saline, where it remained for eighteen hours at Ø0 Following this it was washed
thoroughly in several changes of chilled saline solution. It was then immersed
in neutral formol-saline solution overnight. After re-washing, it was rapidly
dehydrated in 70 % to 95 % ethyl alcohol. Finally, cleared in xylol and em-
bedded in tissuemat®, the specimens were cut at 10 to 12 in thickness.
Comparative staining with silver was done, using the Perez method (5).
Biopsy specimens of untreated skin were fixed for forty-eight hours in freshly
prepared 12% aqueous chloral hydrate solution. After rinsing in distilled water,
the tissue was kept for twenty-four hours in absolute ethyl alcohol, to which
4 drops of ammonia water had been added to each 60 ml. The specimen then
was immersed for eight days in a 1.5 % solution of silver nitrate kept at 38° C.
This was followed by twelve hours in a solution of 90 ml. of pyrogallic acid
and 10 ml. of formol. Finally the tissue was dehydrated in ascending alcohols
and embedded in paraffin. Sections were cut at 15 Optional toning with a
gold chloride bath was done.
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FIG. 1. (Upper) Terminal neurofibrillae encompassing sector of apocrine gland tubule.
The black fibres in the rim beneath the apocrine secretory cells are the nerve fibers as
stained with methylenc blue (0.02%) after pre-treatmcnt with hyaluronidasc. The tubular
lumen is seen in the upper half of the photograph. (1425X)
Fin. 2. (Lower) Ncuroflhrillac supplying the apocrinc sweat gland as revealed by
methylene blue stain. Note mesh of dark staining fibers on the left; the apocrinc lumen
with some retained secretion is seen on the right. (1425X)
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FIG. 3. Neurofihrillae supplying the human axillary apoerine sweat glands as revealed
by silver staining. Note dark fibers along apoerine wall of three enntiguous glands. (1425X)
RESULTS
Both the methylene blue and Silver Stain give adequate, though at times un-
even, visualization of fine fibrillar strands around the periphery of the apocrine
gland secretory tubules (Fig. 1—3). These fibers are the terminal neurofibrillae
of the autonomic system. Artefactunl staining of reticulum could be reasonably
well eliminated by the beaded appearance of the fibers and by the poor staining
of reticulum elsewhere in the skin. Note the multiple fibrillae which form a
mesh about the basement membrane of the secretory coil. The nerves were
equally well visualized about the eccrine sxveat gland tubules. Visualization at
higher levels in the corium was distinctly unsatisfactory, possibly due to
the compact nature of this tissue in contrast to the loose areolar mesh about
the sweat gland acini. Subepidermal nerve endings could not be seen.
COMMENT
In normal human skin it has been possible to stain terminal nerves about the
apocrine and eccrine sweat gland using the new vital hyaluronidase methylene
blue staining technic. However, we have not met with the degree of success
Weddell and Pallie (4) apparently enjoyed in working with rabbit skin. Possibly
differences in diffusion rates may account for such divergence in results.
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SUMMARY
Photomicrographs are presented showing the terminal neurofibrillae supply-
ing the axillary apocrine sweat gland in man. Staining was achieved both by
the new hyaluronidase-methylene blue technic as well as the standard silver
stain.
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